Background-Susceptibility to the development of sarcoidosis has been demonstrated to be associated with HLA-DR5, -DR6, and -DR8 encoded by the DRB1 gene. However, involvement of the DRB3 (HLA-DR52) gene in the development of
Immune responses are initiated when the T cell receptor recognises foreign or self triggered antigens that can be bound to self human leucocyte antigen (HLA) class II molecules encoded by the major histocompatibility complex (MHC) region on the short arm of human chromosomes. The HIA class II genes appear to be localised to three well defined loci called DR, DQ, and DP, being composed of one ot and one ,B chain. These polymorphic class II molecules play an important role in the immune responsel and specify genetic determinants of the susceptibility to autoimmune disease. 2 3 Recently, polymorphic class II molecules were defined by the polymerase chain reaction (PCR) based DNA typing technique,4 which is expected to facilitate a more detailed analysis of the association between HLA alleles and diseases. The aetiological factors of sarcoidosis are unknown although HLA is predisposed to the disease. Several investigators observed through serological typing that the frequencies of HLA-B8-DR3,5 -DR5, 6 and -DR6 were increased in white patients. On the other hand, we have found by serological typing a significant association between HLA-DR52, -DR5, -DR6, and -DR8 and sarcoidosis in Japanese patients. 8 Our genotyping studies using the polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) also showed a positive association between sarcoidosis and the HLA-DRB1 genes in DR5, DR6, and DR8.9 However, the involvement of the HLA-DRB3 gene, which encodes the DR52 specificity, in the development of sarcoidosis remains unclear.
The HLA-DR region includes the common DRA and DRB 1 genes, additionally with none or some of the DRB2, DRB3, DRB4, DRB5, DRB6, DRB7, DRB8, or DRB9 gene,'0 depending on HIA haplotypes (Fig 1) . Among them, DRB2, DRB6, DRB7, DRB8, and DRB9 are pseudogenes. The DR3, 5, 6, 8 group antigens (HLA-DR3, -DR5, -DR6, and -DR8.DR3 are very rare in the Japanese population) were considered to be linked to HLA-DR52 because anti-DR52 sera react against these antigen associated HLA-haplotypes. However, gene cloning analysis has revealed that only DR3, DR5, and DR6 completely correlated with the genetic composition of DR52: the DR region of these DR52 group haplotypes includes the DRA, DRB1, DRB2, DRB3, and DRB9 genes. The DRA gene, which encodes the DR52 at chain as well as the DR3, DR5, and DR6 chains, is not polymorphic. In contrast, the DRB1 gene is highly polymorphic and determines the DR3, DR5, and DR6 specificities. The DRB3 gene encodes the DR52 1 chain to specify the DR52 group by complexing with the DR ox chain. Linkage disequilibria are observed between the DRB1 and the DRB3 genes ( Table 1) . The DR8 haplotype also includes the DRA and DRB 1 genes, thus determining DR8 specificity but does not contain the DRB3 gene. In this way, in the DR3, 5, 6, 8 group antigens, it has been established that DR8 is not linked to DR52. Positive reactivity against the DR8 haplotype by anti-DR52 sera has now been interpreted to be due to cross reaction or the presence of multispecific sera.
In the present study, we determined the genetic polymorphism of the DRB3 gene in 
Patients and methods

PATlENTS
Fifty six Japanese patients with sarcoidosis and with one of the DR3, 5, 6, 8 group antigens and 21 patients without DR3, 5, 6, or 8 group antigens from department of ophthalmology, Japanese Red Cross Medical Center, between 1985 and 1993, were enrolled in this study. HLA-DR antigens were typed serologically using peripheral blood lymphocytes by the standard complement dependent micro lymphocyte toxicity assay. 1' Since DR3 is very rare in Japanese, the 56 patients had only DR5, DR6, or DR8. The diagnosis of sarcoidosis was based on the histological and immunological studies of transbronchial lung biopsy (TBLB), peripheral lymph node biopsy, skin biopsy, and/or bronchoalveolar lavage (BAL). Patients ranged in age at the onset of the 1101  0202  0501  0301  1101  0202  0501  0402  1101  0202  0501  0302  1201  0101  0501  0301  1201  0101  0301  0301  1201  0101  0301  0303  1201  0101  0301  0302   1201  0202  0601  0301  1202  0301  0601  0301  1301  0101  0103  0603  1301  0202  0103  0603  1302  0301  0102  0604  1302  0301  0102  0605  1401  0202  0101  0502  1401  0202  0101  0503  1403  0101  0501  0301  1405  0202  0101  0503  1406  0101  0501  0301  1406  0202  0501  0301  1407  0202  0101  0503  1408 0202 0101 0503 in Table 2 ), and lung involvement are summarised in These tight linkage disequilibria between the DRBl-DQAl-DQB1 and DRB3 alleles make it difficult to determine the primary association among the disease associated DRBI-DQA1-DQB 1-DRB3 haplotypes.
On the basis of the present results, two hypotheses can be proposed to explain the susceptibility to sarcoidosis at the molecular level. The first is that the amino acid sequence specific and common to the HLA-DR5-, -DR6-, and -DR8-associated alleles in the first domain of the DRB1 gene is primarily responsible for the susceptibility to sarcoidosis, as hypothesised in our previous paper.89 An alternative model is that DRB3*0101 is a primary susceptibility gene which controls the development of sarcoidosis, indicating that specific amino acid residues for this DRB3 allele may be responsible for the pathogenesis of the disease. Unfortunately, however, this hypothesis does not explain why the frequency of DR8 (DRB1*08), which is known to lack the DRB3 gene,10 was significantly higher in our patients.8 9 The significantly increased frequency of DRB3*0101 may represent linkage disequilibrium with the DR5-and DR6-associated DRB 1 alleles as described above. Therefore, it is unlikely that the HLA-DRB3 (HLA-DR52) gene is a primary determinant of the efficiency of binding by a disease specific antigen and that it controls the susceptibility to sarcoidosis. This confirms that our previous result demonstrating that the HLA-alleles association in sarcoidosis is due to the DRB1 locus rather than the DRB3 locus.
